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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide resist marks which can be less 
deformed under influences of thermal flow to provide an improved positioning 
accuracy, and also to provide a method for manufacturing a semiconductor 
device which uses such marks. 

OLUTION: An interlayer film, such as a silicon dioxide film 520, is formed on 
a base film such as a polysilicon film 510. having an opening acting as a base 
mark 510a. Resist marks 530 and 540 are formed on the interlayer film. The 
resist marks are made of first and second patterns 540 and 530 of 
pr determined-shaped frames. The second pattern is formed inside the first 
frame as spaced therefrom, and the width of the second pattern directed 
from its inner side to outer side is smaller than that of the first pattern. An 
absolute positional relationship between a resist pattern formed through light 
exposure and a water can be confirmed with the use of an overlap accuracy 
measuring apparatus for measuring shifts between the resist marks and a 
base mark 510. 



LEGAL STATUS 
"Date of request for examination] 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of rejection] 
[Date of requesting appeal against examiner's decision of 
r jection] 

[Date of extinction of right] 



25.02.2000 



(a) 



tcl 




543 

510 



Copyright (C); 1998.2000 Japan Patent Office 



i 



(l^B^HWWfi* (JP) 



02) & m 4# I^P & $R ^) 



#$§2000-188250 
(P2000- 188250 A) 
(43) 'AM B ¥J£12*P 7 M 4 B (2000. 7. 4) 



(51)Inta. 7 
H 0 1 L 21/027 
G0 3F 7/26 
HO 1L 21/02 
23/12 

// HO 1L 21/68 



■www 

5 11 



F I 

HO 1L 21/30 
G 0 3 F 7/26 
HO 1L 21/02 
21/68 
H0 5K 1/02 
# KftSOttlS OL (± 8 H) 



50 2M 2H0 9 6 
511 5E338 
5F0 3 1 
F 5F046 
R 



Sf»HUR< 



(21)ttHB«# 


1$H¥10-362716 


(7DUISA 


000000295 










(22)fflHH 


¥/£l<m2/i21 H (1998. 12. 21) 




jfomm&M; n 1 t@ 7 #12-3 






























mmmm 










*oK$Kiixi*y hits 7*12^ 














(74)ftSA 


100089093 



















(54) B8WtO*»] ^^7.h^-^R^n&^V^^|^««c0SliS^ 



(57) (*iE*> 

tf#y ->u 3>K5iO(7>jin»jasnso mmmv>±^ 

*J7> F7-^t^ »l©^^-y540fcW2fl!)^^->530 
Br 0 PJ S d fc £ J: 0 fr "5 «, 



/SQQ 



(a) 



<t>; 



to) 




-wMO 



1 

©#© ft 6 *HH C (Rid- -5 <om Am 1 CD-tjS-cafe 

C»**2] Hu!eJK2©^-j£;&so. 3(/m~10tfm-C 
CM*^3] mTfES&l©/-*:?- vti, ^^©/n'^-v 

Cl»*^4] ftrt5^i5.t/^2cD/'?^->(i, eg^yy 

CS*«5J fflriB*iat;iK2c!>/<^-vf4, flMBegftv^ 

'J >^ : K©^ia5"^^^$txXV'>.5 CI t T -5 iff 3? 

LT*rtSh, W3£»tt<0»2©#*» & ft: 0 , frizo) 
*2©»Ort«A»S«-«K:|S|4»d*l»I©«j6«»leDTfifeJ: 

v * h v - * Btrieffir etfiBijffl v - * ± * m&a-r s x 
at, 

frf2fcHfriiJfflv-^i:fflBUvx hv-^tofiiffi 

Caff*:S7] fjfSM2©^-rfe*5 0. 3//m~10tfmT 
* * w i: £ t £lff#« 6 Etta¥Wft£ac!>Ct& 
arte. 



u; 2 000-188250 

2 

lT2©*is© f«3«i *» e, ^Hn ^ ^ ,{,> ^ ^ 0 0^nri a 

0 /JxS Vx*2W«M**» & fc zm<D/< * - > h 5, ft * u 

2] flME#2©Tf»a«0. 3#m~10((m 
10 -e**di:*«p«frs»**i naftousy^hv- 
Zffi&mi 33 ntrga^ri©^^ - mtzmzco/*? - 
y£'pts.< £.i,— tt-emmsnx^z z & 

c»*«i 5] itriemisr/^2©yN"^-y(i, mmmn 

20 *ai4 E*©^a§:#^tt©Sig^ o 
CO 0 0 1 ] 

CO 0 0 2] 

•^xsfctx, 7 * h y v ^77 < t&ffitfm\-><=>txT 

->*J»«Lfc7* hT^^Srffiv^T, (fit 

t, ^x^fc^-r. ) ±c»j«anfc h 

©tfcB£-to-&##»T?r&i:fc*. c©fiB^t3-t+^ff 
40 fe7* ^^^^©ffiaH-atjv-^i:, ^x/Njitr^-^ 

/£ $ iXfc 7 x/N©fir Hf+jfjij v - 9 £ (Dm^SDtiL&MKZ 

fita-s-tp-a-asaijsffl© u->*^ h^-^i;, ^x^±t 
«. 

[0 0 0 4] B|3t±, ^x^N©fir®HiJpJ-7-^©^/SX 
iO S«rSiijq-rsfcit»©»fHXSBI. 



3 

[0 0 0 5] 04(±, m.to'&ttm&fflfeRKDUi'X h 
03X.l/04&m>t\ ■y-x^C&gfHffl^-i'S.t/ffita 

CO 0 0 6] $feT, BJ3(a)S.t/04(a)»r^-fJ:dC^ flJ 

^o, rn.rn.-rzz tic**). HsoojuflBuaociR-t* 

^fc^MSffl^ffl©^* H v-;5M3%#S„ 03(c) 
tt, h^-viS&x-y-^v^v^i: LTTft 

-5 - i: C J: K> » 6 nfcTife® © ft&Nt St 
14*3* U 04(c)l±, US>* h^^-'>13%xy 
^ x 9 i: L T T«UK*a»?»*-r £ d i: C «fc 0 W 6 
T%v-^14%^-To 03(d) S.t/04(d)t*, ■y'x^v&ffi 
© U->** h t»*Lfc»(D«tt**t. H3(e)XO r SI4 
(e) li. « AfcTHMfclt* 15* -5 x/\£jBCJ«IK LfclMB 
%^LT*S0, 03(0X1/04(0 tt, l/^Xh&ML 
fcttflg%^LTV^. 03(01*, B3fc«fiC*5V>TteJB 

-r 5 •> xyN©ftttti-aijffl -7-^ >a:»fs«jiBn? 

£>5„ 04(g) »i, M6£SS3¥;XU r S?.& ; &-r£.r i: 

©«»»fc»rffi#jftlS"C&6. 

[0 0 0 7] B3fcSHCfctt5?x;\©fflrfifcaiHu 0 
3(OC*l*-aT*R©«**»14©x y i?(fcflt©fcJJJ* 

ti, 04(g) CfeWSTife-^-^Ui: h t-^17© 
x»s?tta©«ffl%r4c:i;c:J:9fft>ns. *x.;\<d 

- 9 1 nia&fr&m&fflfe-? - 9 Bs? - 9 

C felt 5 x v V fcg©& a^ifett fe S © T\ fltfc 
^■to-tir»K«l3ev - * ©x y s;&«©*a*ScS:«K:* 

[0 0 0 8] 1215(a) tt, *toA-to-&fi!*Slje-7-*l00 
©^S^-CfeO, 05(b) tt, E15(a)4'©A-A , *StjaoT 
« o fc^©**ad-to*»flEiWSv - * lOO©»r®0T$> 
5. H5(a)&tfH5(b)tt, T&v-^UOtf, HJ¥©fl£ 

- * 1304*»J5SSnTV^a*a*fe*fllKilI3ev - 9 100 
ft^UT^s; hv-^130©flttrlH« 
*!T*&3^&(a)t±15//m~35tf m-e£9, U->**h{!g 
«©"li-C* 5 ^"ft (b) tt&lO nrc* 5 0 
[000 9] 06(a)liCCD2>;<^K:J:9&9&Xft 

fcata^-^-ttmsisjs^ - 9 ioo©b&t* - * zoookw 

E|-C$)-2) 0 X-y :✓<£«©&&(*, if©«Bf©Xy V CtT 

h v-^©x-y >?210©X-X , ^(S] : &fiajiri: oTUiW-r . 
■So 5M\ @"{fe^-*200*X-X*:#ftCi&^fcWD&Si--£ 

©tt#«^i:as*-ra. 06(b)tt. x-x'^fcKra? 



(3) #B8 2000-188250 

4 

tt£U &&«?«£©¥#£ &«1ifiA213«:*tt>«. 
c:®ffitt213A 5 xy s?§8ift&Bfcfc3. 
[0 0 10] 

fcfl£*©*»ft:«»©»JS*S-eH:, \,*J7>Y*9-v 

^^-vtiKfl:a«fc»c 1 0 O'C&jSASSUTC© 
10 aM&gfcfrd&StffcSo LfrLfctffc* :c5tti% 

?-V©xy ^©a^tf&iSo 

v©xy^aj©gej^tt, -<f«s©;fc£fcu-;>;* 

> » o £ 0 3£ ft "C© x -y M © ISMI V h 

flJAfcf, i»5?BfflEitt, 20m~30mT$>S o 
[0 0 1 1] BI7ttS*a^t3-a-«SSJ3£v-^©^-^ 
^^o-CJcS^W^^raffiWEItrfeoT, B17(a)t±t6 
*a-S-to-ttttffiiB!J^-v-^300©±S*»P>©iHWBI, 07 
20 (b)tt07(a)£A-A , i^»wf9o-C^ofc»f®0Tfe 
So 07(a) 2a.I/07(b){3f±, T*T-*310a<, ZL^-fb 
^3gM320ir«t O^rSSrS^nfc^xyN (0^-H-T) 
C» \-v-9 320*J&l$.LtzW.ti&fr1±f8&Mfe 

T'-^^SL'CVnSo UfX h -7 — ^330©x-y 
li, -9■-v;^7^-©^^@^rJ:•^^LTV^s. 
[OO12]08ti» Ui?* h "7-^330© xy -^fflrg© 

&aj£*5W-5+>---7;>7 n -©^s^^-ruiW0-ejfe 

So 08(a)(iCCD*^^^iff3 otOHOjiSMfcSta^- 

feitmsaijsv - 9 3oo©±ba^ e> corner- 9 400©i» 

30 W0T2feS o 08(b)li, H^7 ? -^400H*5ltS Uv^ 
h v-^, «ESJi&fi!l©x.y vMlOWX-X'^I^frJSr,^ 
W*3fi*©»»e*4ll©BiWBIT*a. ::©iS«W§-4 
HC^TS*. S/hC J: 9k*nfc«»EM412ft» 
SU *»flr**S©*»i:*:4ttK413*#«>*wi: 
tJ:0, Ui>*^ h ^-^330©x-y i;ffig5:^ia-rs„ 
feB413»±^JKLfc h"7-^330©x-y v5gp©jSJ^ 

»*4iia»e>jmisnsfc*E>, tu ^-v^a-© 

^Sftri O^LfcUv?^ h v-^330©x y i?S?5:ffl 
40 ^*■Cf 0 :V^. 

[0013] *&m\*. ±%zr<z\m*M#:L. 
u-(D&m\z.±z>\,*j7.i^-9o>$m*nn\.. &s. 

^#^a©ss^ffi : &Jiw-rs„ 

[0 0 14] 

CHW**P»T5fc©©^«] ±BB«I«:»J«-rsfc«) 

^^rO, A»-Pw©^l©^©rtfll*»e>^1-iBat(p]i^-? yaffil 
©1@* 5 »i©^}i-es>s^i©^'^ - Vi:, fII2^1©# 
50 ©rtw-cflffsawiw^^-y^&iiiMLTjSfiRsn, m 



5 

S?e£t*©&2©*fc&»e>&9, *>oc;©gg2©#©F 1 !flJj&>£, 

e> -5 0 2 © y ^ - v t: # e> ft 5 c: i: & #® t T * . 
[0 0 15] #IIW©^ftSii©Sa&73&fi, utBff- 

©£H ©#;&»£> ft 9, ^-^©^©frortflj^&JHflc 

tami ©#© ftm-zmtzmi ©a? - > ^ c, mm l t^/s 

£ft, BfJ£#tft0*2fl>#j&»&&»>, a»-a;:©»2©tt© 

senile ft* -5 tfi&joWM&i©-*^ ^ 
^©Tftt^fts^©^? ft 5 Ui?^ h v 
-^*fflrsstfe««-«iMT-^±^rc»rt-i--5ist, mr 

cooi6] se>c, *^m(Difm»M(Dmm^m 

«* ? ^i©^-cab?.mio/^->i:, ntrfaigi©#© 

7^1*©Sl2©#;&>£>ft9, *^;i©IS2©#©|*I1Hl^e,fl- 
fflltr -5 75"ft ©iffi#gn 0 /Jn$ ^^2©-t&^ 
6*c4»2®^^->fcA»e,35c5 ui;^ h v - ^firta 

[0 0 17] 

9, H 1(a) ami eDSIJfi^noSia^iifflrftflijjev- 
?500©¥ffiB!T'&9, HKWli, Hlto+OA-A'* 

3£ v - ^ 500CD»f®|2I-C* S„ 
[0 0 18] Ell (a^tfEIKWKiTrf J:-5K, BHBl, 
flJ^KXKffcS' y n VK520**, T%T-^510ai: LT 

©±c»rtShs. dostfy 5/ >; 3 >K520cD±'K:tt, 

bv* h v-^530, 540a*»j£SftTV^ o ZOiV'Jx 

V530A^5iS o Hri©7^-y540ti\ ffil&MVXDmx 
<0#4»6«:«J,- *»oro»10ft©|*j«4»e,^.fl|ciaii» 

® rt«-c» i ©y.< * - v * e> «sj l -oems <s n, Br 
^&«c«*2©^^-vtfre ) j5 C 4 0 --c, mivmrn 

mi© A?- v540©Mri©Tftfef±20m~30mT% fB2 
0^^->©*2©^ftfe (H"K a) «0.3m -10. Ouu % 



W &M2 000-188250 

6 

lRVnS2<DJi9-yn<!>Tjr& b) tt0.3i~10.0 

[0 0 19] B^CiOJSJashfcufxh^-yi: 

>i:Pjnftrfe¥, »J*snfc«to*to-&»iEj||5effl©u 
K O^l©y<^->540i:Sg2©A^- 
>530A»6>5c5 Ui?* F?-^J:, fx^JtC^-ftjgja 

HfcTJft-7-^510fc©-J'hJ:ftaia-d-to-tt»Kj||3e« 
10 CiMKt^rtCJ:^^, AftftlKitt, £ 
*a^-fc-&»«fflISH:, Tttv-^510a4:, 82©-**- 

>530©|*lfllij©i^x -y v&gfc&aiT -5 3 t fz ct -= Tft 

[0020] mi ( C ), (A)\t^9k^(omi<DmmttnD 

i?500©T®ElT2fe«?, Hl(d)tt» Hl(c)4»©A-A'«. 

20 [0021] *&m(Dm\<vnMMmv>&Bm<D u s? * 

^520±{r^3©v^^ - y550£#-f « c t 

*. *awoari©3iii»iB©3(fi»«©usfx hv-^ 
{±, ^©/N-^-ysso^^-rs©-?, &g£-fc>-tH£©u 

fita-S-to-a-ffi S^J^ v - ? 50095 C *Ht 5 3pff ?i -gj-ffc 
-> 'J 3 »^520 © x •> 1- y y & gfrjhT •& C i: T* ^ « „ 
[0 0 2 2] ±S6Lfc*aW©US?^ hv-;?530, 540 
ti, %no)sS? - V540i:§l2©^°^->530A>e,7 k j:O, fit 
30 BMffi©Rk:aSfl2©^^ - >530©x -y ->*£{5gffl-r5. 
■^-v;U7n-^j:^i. y e;a5©^ (i< h v _ 

0)%Z<r>A9 - V530f±, i)-7^7 n -Oi^WSrSW-ft 
V^Sl^Ote, Mx.«0.3m ~10. OBCSlJESlaTl^fc 

Si5»(i, *2ffl^^->530*»6WjeEIMinfc»fK:»ia 
Sia^c BO/EV^l©^^ - >540T*XK'fb-> 'J 3 v|g 
520^S^nT V^ « ©T*, =FRj&:x y 5^ V ^*»3ttlt 6 ft 
So ^©*-5C Jtc^l/f^hv-^li, +h- v 
40 ;U7n-ogfcj;5uj;^ ^-^^jgg^gjim 
*»-o*3fe© K A* - >©-?* fc LT©^tgt® 

^$ftS, -IxCioTffill-frfe-a-WKAtifiji-rsus; 
^hv-^SSO, 540*5^c,n* o Sfc; *^^©U->*^ 

50 ttflffc ISLET*. 



(5) 

7 

[0 0 2 3] WT, *aW©»2<OS8JBJ»«K:o\,%-CH 

»2OliaS»llB©*ta*feii'«KiWSv-^600©^--iSia 
"C&D, B2(b)»±. H2(a)+CDA-A'ttlZiBoT:Wo 
fcWfiD»2fiD5HS*ffi©»*a-&'toti:»*W3e-7 - * 600O 
#r®0T£>£o 

[0 0 2 4] H2(a)XtfH2(b)CS*-rJ:-5K, IB MR* 
Kiki/'J 3 VK620A«, Tifev- ^610a£ LT 
»<IWa««:*r*TiUII, «*«#'J S/ U 3 VJH610 10 
OiKlWSni, :^lS{b>'J 3 yR620<3±tC 
tt, 640*Wj«StLTV^*. 

[0 0 2 5] *»MO)*2CD5iaiH»IB©U^^ h^-^ 

[0 0 2 6] «k9»#snfcus;;* h^->t 

4 >^^-^ oSO*l(Z)^^-y640k»2fl!)/^^- 20 

>630<9 ft$J<E>Mx -y ^ffia*tft{tiV ^ - £ K cfc o Tfr 

[0027] *3&m<Dm2<Dmib&tti<DXj&m<Di>zsx 

> v-^ti, ^2©M o ^->630c7)«fe(^CD-^kv 'J 3 v 
KJttiSB3©^^ ->650^*-T^>Cl fc^iitoo * .30 

fci*«fKffll5e v - ^ 600S&K: fett 5) x»ffc-> V 3 
>Ro x y ^ v Rrjfc-r 5 r i: a* r * & 0 
[0 0 2 8] ±JELfc*aB©'l/i;7 h v-^630, 640 
\U *IO^^->640tfP2<Z)^^->'630*&*:D, ffi 
««ai0B£Ktt#2©>** ~ V630CDX y 5;%ffi«t5 0 

^WrJIHI, oS"9«<0tftC«fftSo «£-5"C, d 40 
<7)»2<Z>^*-V63(H±* ■9--v;U7n-o|$lpS:SCt«: 
l^e«<0«, 0J*tfO.3m ~10.0niKIB:SSftT^£fc 

£n/c, «©j£^3n©^*-V640TX»ffc;/ V 

620**«fcn-ci*&<z>-e, ^s&xyf >^jiite,n 

£o d <£ ? £ , *^McD l/y; h v-^m, +i--v;u 

$n£ 0 cn^j:oTtfc«^to-a:fflffi**!Pi±-r*>^^ so 



#f$2 000-1 88250 
8 

hv-^630, 640* 5 »€>n*. 

[0 0 2 9] *«W©»2flD*J|»jBa)U^^ h 

v-.^tt, 1/5^^ h"7-^S:«lj«'r5*l©A^-y640 
fc#2©A* - >630«r#»©»'C»lll!Lfc»ja660-C* 
Sfctf), »2CD^^-y630^ — Hfb-> , J 3VR620** 

[0030] 

[0 1] Hl(a>tt*l©*«Wtta)«te*fe-B:»«W3e 

v-WW-mm-Z&O^ 01(b)l*. BKaJ+'OOA-A' 

sue v - ^ o) mm 0 -c & * 0 

[0 2] 02(a) ti»26Q*IS^SgCDa^^^U!fSfiSJ^ 
v-^©5p®H"C*0, B2(b)tt, i2(a)+0A-A" 
«»w»^T«ofc^(0»2(^ll*®)B(0ata^to^»« - 
$J5£^ - ^ ^E^f®EITfe So 

W3] B3tt. ^x/NOfiBW-fll^-^CDJEJjaxa* 

[04] B4ti. iia^tt»K»Sfflol/s;^h7- 
^cr>»j«XSSrWWrsfca6fi!)»fffiiaH« 

[B5] Hs-(a)-tt, &to&toiti*mmkv - ? (D*m& 
©a*a-&t>-a-afjs»j5e^-^©»fffiB"c*So 

[0 6] B6(a)(iCCD^7^ ^^t^ct O^OiiSnfcS 

[0 7 ] .07(a) v - ^ 300co±® 
^^cdIKWB, 07(b)ti07(a)*A-A 'jSSdr&o 

[08] 08ti. Ui;^h7-;oxyi;ffii0ttttjt: 



9 

(a) t±CCD# * v if C J: 0 % 9 »*nfc 

8(b) tt, H*7 f -^C*»*US?^ h v-?; iKBJife 

/50O 




(6) 4#M 2000-188250 

10 

500 : ttia^fe-arfflfftiBlse^-^SOO 

510 : jtf'j v 'J a VJR510 

510a : Tiife^-^SlOa 

520 : ZIfSMkS/ »; n >JK520 

530 : S£2<0/*^-y53O (l/y f 7h7-;) 

540 : WS\<D/<? - V540 (Uv^hv-^) 



[02] 




(7) 



#M2 000-188250 



CSI3] 



[134] 



(a) 



f I 



(a) 



J2 
-If 



1 — *3 
J I 



(b) 



3~ 13 



(c) 



103 
J4 



(c) 



,13 
J4 



(d) r 



(dJ 



J L 



3^14 



(e) 



"—14 



(e) 



(f) 



"—14 



^16 
(4 



1_C 



■^-16 
-—14 



-L- 17 
"—14 




(8) 



«fK 2000-188250 



17] 



3QO 



(a) 



.-330 



-3f0 
— A' 



4 B — I 



3-320 
^310 



m 8] 




4IO 



413 X' 



y a > h ^—-is(Dffil% 

(SDInt.Cl. 7 mtoEft FI 7-?u-h* (##) 

H0 5K 1/02 H0 1L 23/12 Z 

F 9 - A (##) 2H096 AA25 LAI 6 

5E338 AA18 DD11 DD16 DD32 EE44 
5F031 CA02 JA38 

5F046 AA25 EA04 EA12 EA15 EA18 
EB01 EC05 FA17 FC03 



